SUMMARY Three successive fields of 136 eyes (86 patients) were extracted from our data base containing over 3000 visual fields performed on the Humphrey visual field analyser with program 30-2. Series of fields in which the second field was depressed relative to the first were selected for analysis to determine how much change between the first two fields was required to predict a downward trend as confirmed by the third field in the series. The data were stratified with respect to initial field damage. Seven regions of the visual field were analysed including the upper and lower temporal and nasal quadrants, the superior and inferior Bjerrum regions, and the whole field. Minimally damaged regions required between 4-7 and 5 6 dB change in mean sensitivity, whereas more damaged regions required between 5-5 and 7*2 dB change in mean sensitivity to have 95% confidence that the negative trend would be confirmed by the third field. The superior Bjerrum region was the most sensitive for the detection of change, and the lower temporal region was the least sensitive. We conclude from this series of data that large changes between two successive fields are required to be sure that the changes are due to disease rather than chance fluctuation. Where any doubt exists, the field should be repeated to confirm the reality of change.
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Regression models were constructed to determine Figs. 4 and 5 Plots ofdrop in MS required to predict a downward trend in the series as confirmed by the thirdfield versus confidence intervalsfor this confirmation. Fig. 4shows required change in minimally damagedfields. Fig. 5 shows required changefor moderate to severely damaged fields. predict that field 3 will be depressed by at least 1 dB relative to field 1 in the upper temporal region of moderately damaged fields. Table 4 reports the amount of change in MS required between fields 1 and 2 to predict with 95% confidence that field 3 will be below field 1 by at least 1 dB for each'of the regions studied for both minimally and moderately damaged fields.
Figs. 4 What is perhaps most striking about our findings is that the degree of depression between the first and second fields must be quite extensive before the confidence level is high enough for the third field to confirm depression. If on the Humphrey field analyser a normal field might have an MS of 30 dB in a given quadrant, then approximately 20% (6 dB) loss of this sensitivity must occur to have a high predictive value.
Large regions, namely, the entire field, require less change per spot, but more total loss, than smaller regions or individual points. In the analysis using moderately damaged fields the upper temporal 301 quadrant required a 6-9 dB change per point, whereas the total field required only a 5-49 dB change per point to be 95% sure that a third field would confirm this downward trend.
Less total change is required by region than by total field. From the above example the upper temporal quadrant requires a total change of 6 9x 19 points, or 131 dB, whereas the total field would require 5-49x74 points (excluding the two points nearest the blind spot), or 406 dB. Therefore analysing individual regions for change is more sensitive than looking at the entire field.
More importantly, regional analysis may detect change that is not evident from full field analysis, as demonstrated by the fields in Fig. 6 . In this series the drop in total mean sensitivity between fields 1 and 2 is 3.5 dB. Field 3 is depressed relative to field 1 by 341 dB indicating the 40-50% confidence level. However, the lower Bjerrum region is depressed by [7] [8] dB, which represents the 99% confidence interval from our models. Field 3 confirms the change for this region.
Change in mean sensitivity, even though large, may be due to fluctuation rather than pathological change. Figs. 7 and 8 demonstrate grey scales of two series of visual fields where the second field is depressed relative to the first by 3-95 dB (70% confidence) and 5-25 dB (92% confidence) respectively. The third field in both these series failed to confirm this downward trend.
Regional analysis can confirm field deterioration suspected from looking at the entire field. Fig. 9 shows a series of fields where the MS of the second field is depressed relative to the first by 5-22 dB (92% confidence). In this series the lower temporal quadrant is depressed by 6-74 dB in the second field, corresponding to the 99% confidence interval. This region confirms the loss suspected in the total field analysis at a very high confidence level.
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Fig. 6 Grey scales ofthree sequential visualfields performed on a 58-year-old male with glaucoma. There is a 3 5 dB change in total mean sensitivity betweenfields I and 2. The lower Bjerrum region shows a change in mean sensitivity of 7-8 dB which corresponds to the 97% confidence interval and is confirmed by the thirdfield. (Table 4) .
Greater numbers of field examinations will lend themselves to more precise statistical analysis. However, time, cost, and the patient's endurance limit the numbers of fields that can reasonably be performed. We have examined the methodology followed by many practitioners, that is, the sequential comparison of routinely collected visual fields. We are not advocating this as the best use of computerized perimetry, but rather are indicating the magnitude of change required if the practitioner wishes to use this technique.
Arguments can be made that two or three baseline fields performed within a short period of time would provide a better starting point for recognition of change. This may be so but remains to be proved. Until then practitioners need to recognise the potential fluctuation in visual fields over time.
In practice one analyses multiple factors when making therapeutic decisions about glaucoma patients. The most prominent of these factors include the patient's intraocular pressure, the cup to disc ratio, the presence or absence of optic disc haemorrhage, and visual field deterioration. Unfortunately, data on the predictive validity of these factors are incomplete.
If doubt exists about the results of a particular field test, it is wise to repeat the test reasonably soon to obtain confirmation.
The visual field examination measures a biological function, and fluctuation is to be expected in the results. It is our goal to create an awareness of the magnitude of this fluctuation as it occurs in an actual clinical setting.
